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Growth Capability of the Spore-Bearing Lactic
Acid Bacteria in the Lactic Acid Bacteria
Detecting Medium

By Ooki NAKAYAMA

Lactic acid bacteria detecting medium, called “Nakagawa medium”, is a
semi-liquid medium, which may be used after boiling for a moment in order to
kill contaminated lactic acid’ bacteria only. Because, this medium is devised not
to allow the growth of any microbes other than the lactic acid bacteria, which
never produce heat resistant spores.

In nature, however, the author has demonstrated a wide distribution of the
spore-bearing lactic acid bacteria, which produce heat resistant endo-spores
as same as the ordinary bacilli, and on the other hand, they appear as lactic acid
bacteria in the sugared media. It is of interest whether such organisms can grow
in the above mentioned medium or not.

In this paper, nine strains which represent each group of the spore-bearing
lactic acid bacteria ; Bacillus coagulans Hammer, B. laevolacticus Nakayama et
al., B. racemilacticus Nakayama et al. and the representatives of Sporolac-
tobacillus Kitahara et al.; were tested.

Vegetative cells of the test organisms were able to propagate in the medium
almost as same as the true lactic acid bacteria, but heated spores of the test
organisms propagated hardly.

Eleven test tubes with the medium were inoculated with eleven specimens of
soil, boiled and incubated at 30 °C for several days, and eight became turbid.
From each tube, one strain of B. coagulans was isolated. One strain of them

was identified with a flagella lacking variety.
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BRI 2 7o BB s RIS E CTh BT, bhbialmoTLEd,
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X, COBRBECHBENTDDh, LWHEELDLEKRENDT, HETORRzEZ
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FIaTIEREE L, £ETHIMoretE, » 27 —€0FH, sporangium D7 LIiT
Lo TRBIINAHDT, REBEDHNBREM L O BREEY, Zihuc, TGS, K
FTENTWAHEEITRT 7 ) AR LV, AP L L CEIATFIEE Pediococcus pento-
saceus S-122 %\ 1z, Bl EDOBEHOMEY Tape 1 RS

TABLE I

Bacterial Strains Tested

Strain Catalase Lactic acid Remarks
P-22 Bacillus coagulans® * + L (+)
M- 5 B. racemilacticus 5> + DL
M- 7 B. laevolacticus % + D (—)
M-105 B. myxolactis ® + Y4 Clostridia like
M-33 Sporolactobacillus sp. — DL
M-60 7 — 7 Aerobic
M-86 Y3 — DL+D (—)
M-45 7 — D (—) Spores small
M-20 7 — 7 Spores large
S-12 Pediococcus pentosaceus (—)* DL As control

*  Pseudo-catalase positive

2. # H
HPHH
BETFA (U4 ARBTEHRRSHMS — 2 } P2G) 0.5%, %<7 t¥ 0.5%,
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Salt A 0.59, Salt B0.59, Salt C 0.1
{81 Salt A : KH,PO,. K,HPO, %& & 59,

Salt B : MgSO, « 7TH,0 3%, NaCl, MnSO, » 4H,0 % 4 0.194, CuSO,+
5H,0, CoCl, « 6H,0, 3(NH,),0 « 7MoO; « 4H,0, ZnSO,  7H,
0, Na,B,0; £ 4 0.019

Salt C : FeSO, « 7H,0 195, Nas-citrate 2.7%

TFUEEER ¢ EEEMCEERT TV v 2 0.29, 7FvEE0.89%, KR I VY Y L
0.4%, #R18%%mA, FECED D, ATk L OERTIREDREMEAE
5123 LU B ERIE D 723D O SERIERE I V5,

PaFR%ER « EBEMc 7 roiE0.2%, EX18%% Mm%, flECEDS, B. coa-
gulans P-22 pfaF BT A%,

BHIER « EEERSNCERER F Vv 2 0.2%, 7 P01, matEme0.8%, ik
KR+ U v 20.4%, #RK1.8%% M, MECED D, B. coagulans Lo BIF
FRE Dl F R 5 o

FfRREL ¢ RS EERR -tV v £ 0.29%, TR vEE0.8%, EKRKO 1A MLD,
N K325 E LTHW5,

BlEwdnd pH 1£:7.0, B 115 °C 154 L4 5,

R« BAERROEEWT, Z0bo4g i 100 ml H iz CAMSEL, B

MIBEBLCHET 5, 4~ 7 v—7@30h 3 7aw, R 0T, SRS 5ml
AW, BEXZELEEAWE, RUBEORM LI hoORMERDOEED EINT WD,
(Bf0ix g)
BAET% 25, "7y 5, Fra—x11.2, <m+~X5, FERF Y v L8,
JT 2.2, WRREL1N Y v u 0.2, AL, HEI vy Y s, BB~ 7%
vy n01, L 180.001, 7xarevE2, Tween 80 0,05, DL-x /3
0005, 775794005 vHXYyeFtYwvuaik0003, KO,
pH5.2,

£ B 5 &

1. Sediifao £FHR

7 F v SRR ATENC HE 2 T 30 °C TR L TR Hh v R oF Wikt A A
BAKCIRE L, 92 x105/ml 3 L0 1 xX103/ml OEEEAED, Hed5H, —%, Fll
R e, B, BHLCTRE, ZhuciEE 0.l ml $FO#EL, 3%y - CRALT,
30°CTciEEL, WIRTREEANRDLND LI hDEn AL L b5, IEEEHIZD
WTHRAL Z & xR I, BIFRERC LD, EEBEZERL TH<,

2. RFORFLEFTAR

P-22 i3+ FgERFC R L T 50 °C 1w 3 B, fhoBElT B ik BpEREmT
BEELT30°CiIk7 BB THTEHEIET, BFo2 x105/ml 3 X081 x103/ml
DIBBWHZIEY, ZNAEFEBFIOF)EE LOREEIC 0.1 ml O EL, M
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BB L7, 30 °C CHEL, BENRDONILECET L ABEL NS, RFHREK
EEBB RS E L CETFRTHRLERT 2.

3. HHEEEEER

FHEFAHAREILX, EYWOROEHLVDHEFC L FLET D Z LRHMBNTNDDT,
REB OB AE HE L RRELZRC, WEAZEDOILARDED F i b D+ % K
RIOEEL, EHE30°C cEL, UALARKEBEELZEL 2 bORAHBE SO FE
I, WHERBRA vy A D 7 F o ERREACCEIREEL T, RBRINVYY 2%
BRETDHav=—%08E LT,

—%, AEOBEB AR SEBELCEBL, ZHbLINMEESOXKELZIGT S
e T — £~ ANTKEFRASKH T 30 °C THEEL, BEEZELLZLDECDONT
VRRIBR IS R TR A 2 L 7o

SR I EBEAEENER A L BNTERZE L,

£ B M R

1. Sedfmfao &5 R

RhpfER% Tage I ERT,

b, wfdssiciy, FNTOR2 BRIAEE L, Pediococcus 1 H)I1EHIC & 2
AR EET TS, FIRTIRE EHIET 2 BERCIEET L, MBEDAE,
TARCEBE T 5, Bacillus coagulans, B. racemilacticus ¥ X O B. myxolactis O H4E 73
BEOS, MBOEES 27 ~CoBF/HLT, 3~5ATEETH, NHDOHEMND,
FRFIABE oIS Ry ToZEE, IBERLTHHEE L L),

TABLE II

Days Needed for the Grovth Initiation in Nakagawa Medium
(Vegetative Cells)

Nakagawa  Control Nakagawa  Control

Cell counts

Steaing Cell counts medium medium medium medium
P -22 2.6X10*% 14 <2 0.9X102 14 <2
M- 5 2.8 7 14 s 1.8 7 14 7
M-7 1.9 » 3 7 1.4 2 4 7
M-105 2.4 7 8 7 0.7 7 14 7
M-33 2.8 % 3 s 1.2 Z 5 i
M-60 1.2 7 3 7 0.8 7 4 Y4
M-86 2.3 & 4 4 1.1 7 4 7
M-45 1.6 7 3 7 0.6 7 5 7
M-20 2.2 4 3 a 1.3 7 4 7
S-12 1.6 7 <2 Va 1.6 7 <2 7

2. BToRFLEEFAR
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EREREY Tase I TR,

AEEHCIZ, Wb 2 BRI ET Lan, dlligt~odBTiis 2L, B 102/
S ml BOEME TIIHFB ORI UBRERIC LB LARd o1, BIFX THATHS
2, FRFIBREOITIX, HiEtealc, ABELI S, b LA-REBRTFHEI
EWEHERTLDET 2L I ),

TABLE ]]I

Days Needed for the Growth Initiation in Nakagawa Medium
(Heated Spores)

Nakagawa Contrbl

Nakagawa Control
medium  medium

medium  medium Spore counts

Strains Spore counts

P-22 2.4X10% >4 <2 0.6% 122 >14 <2
Lacris * 1.8 7 8 7 2.1 7 10 Y4
M- 5 1.2 7 >14 7 0.8 7 >14 V4
M- 7 2.3 7 8 7 2.0 7 8 Y3
M-105 1.9 7 >14 7 1.7 7 >14 V3
M-33 1.6 2 7 1.4 7 14 Vs
- M-60 1.1 » 7 7 0.9 » 8 Y3
M-86 1.7 7 12 7 1.8 7 >14 Y
M-45 1.1 7 >14 7 0.7 7» >14 V3
M-20 2.2 7 8 7 2.1 7 8 Y3
S=12 1.5 7 >2 7 1.6 7 S92 V3

* Dried spore preparation in sale.

3. tEEEEHR

S EEEE A R L OV RS B U CEIE L 2o B IB3E L, BEEECbon
SEADEEL ofEREY Tape IV CRTS

W)lisss, AR, WINRERAWEAD, WIELICEREL 12E0 R R oM 8 Eis
LERTARENEREL, Mo NI,

FIEIC =B LTk b DIk, 8kke s 7 Fulikkiio pH % 4 BiC T, ik
ChEBL, 55°C Th 30 °C THH#HEL, L (+) nIEBEIESZ 7 2§ mEkE, BT
MIRET HEETHH Z &b, B.coagulans L FEI N0

No. 12 pREELBE DN bOOMIE, T NTHRTFIERFIE GG 120/ E0H
WEAITEME TCESMEEYRL, FHETLERETS LFAENAD BN, Fi- soft agar
HBCHET B L, BRILOEDLVEC VA5 TEET S, No. 12 0RENHESNE
B, ChBOBRBERNTNTEMERDT, B. coagulans DWFEREEE L EZ2 BN
Bs

S IAEHRTE L T 5593008k B. coagulans 1k, TRCAFEMEDLOTH Y, BE
REFRITBD TR L WSDTH B, Eiz, B.coagulans SFaFHEEE, 7 27 —¥R X
OB % %k 21 Lactobacillus L XBITERNSDIABDT P Y, WIEREEILZ 0
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TABLE ].V
Spore-Bearing Lactic Acid Bacteria Isolated from Soil Specimens

No. of By Nakagawa medium By control medium
specimens Minimum Growth Lactic Dia- *  Minimum Growth Lactic Dia- *
pH at 55°C  acid gnosis pH at 55°C acid  gnosis

1 4.0 + L () (¢ 4.6 — D (—) i
2 4.2 + L (+) C
3 4.2 + L () C 4.2 + L (+ C
4 4.2 + L () C 4.2 + L (D C
5 4.2 + L () (& 3.9 — D (—) L
6 4.2 + L (P C 4.2 + L&) C
7, 8, 10
9 4.4 + L () Cc 4.4 + L (+) C
11 4.2 + L (P C 4.2 + L (+) Cc
12 4.0 + - L (+)

* C : Bacillus coagulans, L : Bacillus laevolacticus.

ED SEERENWDDTH S,

RBEHIC ET L TR bk, 68k B. coagulans LRAEEIN, 2HRET T v HER
#ioo pH % 4 AL FRL T T, EEssncEFT R, 30 °C TS %43 55
°C Cix4& L WAEe3, D (=) oUBEIES /7 1R aEht, BFIHRETLHIBE TS
= 2735 B. laevolacticus L REI Ntze D 8HkiX, TRNTCATBERED, EWEEZR
Lo %72, ChDHCBFEERIE, &)liEhc lE&E T OBEEL THBEERL,
RELI-EZA, 2EHARCEE®4E U,

= £

EBETAHBREOBT 104 ml &, fJIIEMCEELTWTS, &, HELLEA,
1B ERELAWERBYEL RV, BTELBY TE, ZoHMHRECRL &
Be —F, WUNREBTLTCWBLERCI, BOTHSOIRERTFAREXFEL T
Bo fEo THIIEHMAENL, RAN IBETHERINAVWIIERL TR IR IONE
Q, E-BRINL-TEENSHEHAIE, HEAFEW 1BMLACKRETSH1ERT
55,

AT BE O AR £ 2 ) B2 BB I BT Wolk,  FEEFLEN D ol TF
WHEELA:, BEONEMAE LD LESMEERT DML EbNS,

szt o) Beich G, MEOABE LMAEDLLRWEBTEZRTDT, H/lliE#HE
FHEMEBCRML RSP CERFARENTFELBEE, AREL L ORHILS
Z eI,
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HBEOHEROCEET TS LI TW5 AREMA BRI AS) S ST BE
NEBTINBELELBNLELS, EBEERETS I KOEHETFIRE O MBI,
WIS I EF L, ‘

FlaTFIAREORT AP/ EEL, ML CHBmir B L CEEds L, 140
BBELTHEBLARAWLDONEL, £FTHb0d, 1026 ml 0EMOHEAEBTINTL E
OB EEEL I

Lot Ba ) BEfB L, BRERERL-LZS, SHIIERREL, —hb,
TRTHLERRTFIHIRNE Bacillus coagulans i3I Nz FOW 1 ki, BEEERE
Li-EETH o7,

WICEZ, WSO RAZIRIL TRS o o T84 2R TEMERAH ORIH—K, WH
EEGRKKAL P RIFERT OB 1ML, RBRO—#2ELS iz kKEPTHICES T 3.
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